Activation peptide of coagulation factor IX regulates endothelial permeability.
Endothelial hyperpermeability is involved in several critical illnesses, and its regulatory mechanisms have been intensively investigated. It was recently reported that the activation peptide of coagulation factor IX enhances cell matrix and intercellular adhesion. The aim of this study was to investigate the role of activation peptide of coagulation factor IX in intercellular adhesion of endothelial cells and evaluate its effects on endothelial permeability. In the presence of activation peptide, cells spread with lamellipodium-like broad protrusions multidirectionally, increasing the area of adhesion to matrix by 16% within 30 minutes. In intercellular adhesion, treatment with activation peptide induced overlapping of adjacent cell edges and remodeling of intercellular adhesion sites, with colocalization of the adherens junction proteins VE-cadherin and β-catenin and a marker protein of the lateral border recycling compartment, PECAM. Activation peptide decreased gaps between cells by 66% in cultured endothelial cells and suppressed increased endothelial cell monolayer permeability induced by interleukin-1β in a dose-dependent manner. Treatment with activation peptide decreased eNOS protein expression and altered its subcellular distribution, decreasing intracellular cGMP. An analogue of cGMP suppressed the effects of activation peptide on cell spreading. In addition, the effect of activation peptide on hyperpermeability was investigated in mice injected with lipopolysaccharide. Intravenous injection of lipopolysaccharide increased lung weight by 28%, and treatment with activation peptide significantly suppressed the increase in lung weight to 5%. Our results indicate that activation peptide of factor IX regulates endothelial intercellular adhesion and thus could be used in the treatment of vascular hyperpermeability.